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Project Introduction

This sound, low risk proposal aims at developing technology for the
fundamental modeling and data processing needs of future autonomous
operation. It addresses problems of early anomaly and fault detection in PMAD
systems, adopting a larger scope by also including the thermal system. Truly
autonomous operation of large power systems (e.g. ISS) cannot be scripted.
In the quest to replace expert human operator functions by intelligent
applications capable of self-healing and management, two key pillars are
prerequisites to achieve a sufficient degree of correct self-aware behavior: a
reliable model of internal system behavior, and efficient and reliable ways to
deal with external and internal information. On these areas, the innovation will
extend the ideas behind the Holomorphic Embedding Loadflow Method (HELM,
which solves non-equivocally the steady-state equations of electrical power
systems), to encompass a larger heterogeneous system: the joint electrical
and thermal system. Rationale: being both critical and inter-dependent, they
need a holistic approach. The innovation builds first on their joint operational
physical model, seen as algebraic equations. The focus will be on its eventual

future use as the computational engine for autonomous operation applications.

HELM is a computational engine in intelligent decision-support for operations
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Program Director:
Jason L Kessler
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